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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently decompose ad make harmless fluorine compounds 
giving a noxious influence to the environment, by a simple method. 

SOLUTION: A reactant containing alumina and an alkaline earth metal compound, to which a 
metallic oxide is added of necessary, is catalytically decomposed at 200° C or higher, together 
with the fluorine compounds, thereby the fluorine component of the fluorine compounds is fixed 
on the reactant. The method for decomposing the fluorine compounds oxidizes carbon 
monoxide, witch is generated by containing oxygen gas in the fluorine compounds. 
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34, No. 7, p464~469(1992)) Icti, 7)l^i-%C F C 

<Ort^J±«lte, 7;I/$-*- A 1 0 */8i^TCFC* 
fMW a i: . *MS£ txT^fig L fc 7 -y *k:«fc o XTA> 5 

■fSffi^yjKftsn, a i Fstixmrnsrixmrn 

WfflLT, A 1 F,i&!klS»*##£-eTta*#IS ( 2 

A 1 F : + 3 H ; 0 • A I 0 GUI' "frftfcf, 

S 7)1 5 * fcM&Wfc WfflfS C £ tfT'ta £ ^ 5 fe 4) 10 

a, a i ¥ f <D / 7mx7-yit7kmt> l £.i$.?5tcib. mm 

ft L ft < 7 >y *ffc^ft, WdKHUtt© PFC4 

7 ;i/ ^ i- 1 r )y ts u ±sti- m t^w^a- fct a sjsssy * 

X t . *rt"T« 7 -y ft** 1 7;Vyj U ±SIi-g7 -y -ftfSJ 

ffetsci:^*)*^fco 20 

[0 0 19] 2&lc, 7;l/ = -f i:7;l/yj'J±S^Sfta- 

( 1 ) C F 4 + 2 C a C O3 .- A 1 2 0; > 2 C a F : 
+ 3 C O2 

2 • 0 I • 30 a C 0 A I 0 3 0 a F 

+ 4CO2+CO 

c (D-mtmm*mit-t% t«, &{ttc+#ft»jg#E 

KRJ&SHc, ft. ^> -y^/K 3>WK ^pA, -e 
U 7f7 > 5? > W" *J*?L.fy 5 ft 5 & 
jUfns^JBORffcW©^* < 4: t -tt&SiilQf 3 c £ 
t £ *) . fi»R»ET't>-»ffcflSISfcKft"e tact 

»©^-6SR»&*W»f"rsittftlift8i:UT©«itffeil 

[0 0 2 0] ^WT'^fflfST^S-f tt1#tMffi{ift 
I 7Vl> 5 -.f" ti 7 -y Sffc #K}0#fi?fci*5g-3t t a Sit 

5 0 m . g&.±X&ZC ttftt£L < , £blc#£L 
<(il 0 0-3 0 0m\ •'gt?feSt>0^<tl/\. 

TOBftff^fti ^ftffi^iimwrf a c £ # msr* 

£> f J, 771^-fg^LT, {?iRii'ffift7 
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fiSSWT* 4 0 0 ~ 1 0 0 0 °C, L < (4 5 0 0 - 8 

0 0 *C, £ 6 L < (± 5 0 0 ~ 6 0 0 "CT'S^P4^ 

[002 1] sfcr;i/5^-tt, ^Mtitur^snaT 
;pyj U &m<D$1$Mti t 0 . l R«%l-XT7'fea t(OifiX 
< , ftf S L < tt 0 . 0 1 KM%iXT7'$.a fe©^«fc < . 
5 b fc^g; L < (i 0 . 0 0 1 KB%J-XT-efca tOA^i 
t,\, ?P.tc, 7;l/5^©!feg(i 1 0 0 nmVCFX'&Zt 
<D^<fc<, 4?*L<(±3 0 (imWTT'**), ^^{CftfS 
L < (i 5 ii mWT cfe 5 . 

[0 0 2 2] ^(cSJS^J«B)c^» -ofSST/WJi 

^sf[:-&t)(c-3i--r^-rao r;i/*uidH4Sfk^ 

7 A S /c tt / < U 7 h<D®mm>W S L < ffl^ S ft, W(<: 
WSL<tt*;b~>7AcDK^*' i £^o ElSBJfc, 0>JA 
>v ; y 7 A m v> fc«&, 7;l/ = t i: «#t a c 
t ic <fc D . 7 -y *ft^^yy» LT^riW a 7 >y C 

•raSffl'&S/cb. 7;b = 7-c07'y^{b^« / 7>«1Sfg 

[0023] 7)Vij^±m^M{t^m^7)i^ttn 
m, wmt L-r#stia 7 a** y 0 . 

1 S«%J-XT7'fe D , J? * L < » 0 . 0 1 a»%^T-c- 

£e>lc£?g;L<CiO. 0 0 1 RM%IXT^'feat 
CDAUW *fc, 7'7V*'J±SI&Rfl:-&1l!©ttat4 1 0 
0 n m«Tf-fea < , «tf $ L < ii 3 0 /1 mJ-XT 

■e* D, * p> tc^f^ L < U 5 /i m£A~FX& ') , 
fe cotfffl ^ 6 tia o 7;^yj U ±S^JBft^«i&g^7 
;l/57-i:rtt 1 0 0 jimJ-XT^t^fflVP)ftacD(i, 
f-ft B ^TO^'fe a J6 1 §g»««S^ fc »ic L 

<, t©fc», ^pRojtaawJb^^o, 7;i/5-7-t 

U idB4)Rft^«l©«j!*t i 0 St^tH *) ft < ifi 
'Jt, 7 vm{t&VaiS i 7)l<z.i'<Dmm±XftM2ftX3i 

* u ±is^sfk&ti^ttaffiaii 5 m ; / g j-x±r-*a 

h<D1$mf Bfta , df S L < (i7^yj U^S^fW^iM^ 
^>ft^$ISKKyj;V-77 A^«fc < , ? 6 tdf s L < tt 
ftMSK^*^^7A^J;^ 0 S/c, *5BH©5(S»I*' 
7 -y Sft ^Sf *ffiiaST*^<St a I¥ L l 'WRtt H£j b ^ c- 

a t a, mmmtb & n-r , 7;b 5 1 1 7M u ±^ 

Sft&%. f#tc7^ ^ i 7^yj U ±g&JS<0£&&« 



11 

5, 

[0 0 2 4] £Sfc, *5SM©SiSS!l©J«»©-"Q-e* 
3, 8g> :>^;l/, ?nA, t'J^f 

y . 2 > yxt y&t>v AwKfbWc-^ ^ ti^hj! 
fs.. ±E&W©*ft:Wti. iSffcffl, ifcffc^ Sfb-<v 

It^y f^ymsmct *i-WL>tLX, ctib© -5 

v>ft < t t>-a*R^Mfcsa«rrs c £ wx%z>* c 
s -f £ r A,* i ±sm{ t&fo £ tt#-r a c t ic ct , 

7 <y mm t ioftt, iMHLT4i«-4-i 
WO. m»%JMT-e*Dx *?3;L<fiO. 0 1 

festotfitv Sft, &fittfttlir<)t&gtt i o o ^ m 

WTT*** fe©tf<fc < , fc? $ L < a 3 0 /J. mJJCFT-fc 
^ 2 b lc$?2 L < t± 5 ii mttTtft 0 , fc © 

S , *fSB;i(cfi£ 9 7 -y jRffc &tl©y^7??£U.\ 7 >l/ 

^sjSfctHKf 5 **. c©Ris»(fc:«fiirrs7'7i/5^i: 

7;l/#U±8£g{fc£%©#WfiJ-&fcJ:, S*J±T\ l : 
9-1 : lT**.SO^<t< 1 »^b<(J:l : 4- 2 : 3 

mt%££m^x&, tt>%MB.&mmia&, 

KfcM^itomm* 1 £ L /c« c' o . 1 jm± 

tttSC^WiK, CWtt^O. 1 *jST-{±7>y 

U Kittt^O. 5<fc9*£<ft&<fc?ft»-£7;i/^-f 

# #w £ , c n\c{*-iXTiiti v ±m&mit-$®i 
<Dmm&Tix&m\o^mmmm&Tt2>.:. s & 

£mitem<D&stV.M£<D):tX\ 1 : 9 9 - 5 : 9 5 7' 
<& 3 <d tf£ i \. c ©RMJt tt<h* "T iT3 £ \ 

•v *ft^**«!i*«fe < #8?T* *ft < ft «c 

[0026] *aw©7v*fk-a«©Ki£awi4, tuiar 
;i/ 5 r;i/* u tm&mit smttmmmttxu & 
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£m^&c.£&T?£& a rent, ftifncigfittt 

£tl%>kft£ LXlt 1 HW :X Kilv^i^Jcl - S 

mzsmnic wm^h- x ft ^ t o t» w jc 

tkt 5 , 0. 0 3- 0. 0 5%Wm-Z>Z.£1$X%Z>. i Iff 
*m\\t % £ £\c J; 0 , §S»©»«tt*^ b tC(ol± 

c »/U LT^ftq-r^ 7)i 5 -f-cofesa 0 . 1 

0. 0 lHa%JJ(T^*Sfe<D^<fcW CtO»>T;l/5 
%fig^##M^ffi*f H £ /v if fg"F Lft t > t ^ 9 flbS 

^n^feco-efiftiv. 

[0 0 2 7] Sua>b/cJ;'5t, ®SS(tti©#E^Sfi 
{±, my#-h LXW<M'?2>WlftT}l<z.i-%%ibx. 
l>f'nfer;l/*U^S©#*»^0. 1 ft*%J-XTT-<& 
5©^<tt/\, SiS^J^©T;l/*U^R©^W*^0. 1 

46, f# !c C F 4 > C: F , m<v P F C <DftMmm&Tt% 
&<D£%Z.t>nZo 

[0028] s/c, *ss8k:fflv^«tt«®sisaij*B!5a 

flU 3 # , (gg- k ifitt*^ W-Tfr 5 1> ©"^ * -3 T 
d;t/\ : , MAS, ^>->x;l/5+'9--A ; >»Sy5++i— 
^5 £ , }fife^ |s]B# fc ^ c £ WX t % ii\ tm 
<D'M£%^>y x }\> = v Sji^i^f ti 1 - 1 
7}§ifi^mS®g1i^ FvA-^b^-Y flf o r fe 

[0029] *,^e«ta*a3^©^stt?!fx*fc{i 

40 1 0 0- 2 0 0 'Cc7j<7j v %?J^*^S/ci6{c^ 

*r*c » a pt«»^LTii, si£fti©aiwffitt 

ft -5 , tufB^&^ip a n*^^©^gtt*'x * ti^ 
4 0 0 ~ 7 0 0 °C©i6H, j?S L < fct 5 0 0 - 
7 0 0 5 C©lEffl-c'fejc-rS o 4 0 0 TCfiLbfTSCtt, 

a^s/ci6i, mmzz zicm&zrztbx&z,:, ztci 

50 0 0 °C «fc f J iS^SST-fi, U ±JB^Hffc 
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ffi <0J: C aCCb^C a Of CO: ) 1r Ztcibfr E 5 

(is** xit&i^\ RitMiD^mm (rgft) m&rt 

«Srit»»JgjSS!lk:S*ftSrt#^rM(;i;, : ^Stt 

10 

[0 0 3 0] JfithOi-Jt. *^<07>viR{fc&tfc|©*> 

&fc B < «Mtti#E*fr"Z? t r.«ftfi@|5 $ ^jtftr * fc 
8i> -yy;K 3/^1/ K {'oi, -e0 7"T 

&«©${t%©'>4 < tt-l^Mt?o C VRfcM 

*iSK«fc:|»4-r*Sii«)B«fflJ*Wfc:*t < * ') , ffiflk 

£*fcf,, fiEcT, 5lSSI<E>tt&ttO. 5- 1 Oram© 
tgffl, (ff* L < tt 1 ~ 5 mm©|gHT*feS©*WS L 

[0 0 3 l ] *fc*aifl©7«v*ft^©^W!KSrffifco 
^TKW-TS., MaUfc*ffi7f«BiLfcKiSak:, 7-v 
fJt{t£1%£^4fijKT«tt£#3^ 7>y*fk^^ 30 
#8? L , ftMk «fc -9 T LfcffiRg^fttf / S fcti 7 

b/cfeiiE : f v±m&m<Dmu&t trashy 

s, 

[0 0 3 2] t4fr^, *^t«fcS^gPfflSiSSiJ*ffl 

coF:*fcttso««©fk^»*»ai-r*cfca< % 7 40 
* 5 ec K^^ft . araaas, #*p t $ t s wi 

#XpM©7 y*ffc^«Oll|Jf>«(|<Offft©*Jli, KcS 

[0 0 3 3] CORjSfifitl, Mffl^XcfifC#^nS 
•7»;*{t&»©fflBfc«fc»)S4.5o WAtf P FC!i7 7 
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CF,, c ; f t ^ag mftMi±x& >j , 

/cttT^fStctt 1 2 0 0~ 1 4 0 0"C ©«!&£#§ 
£f *^©/^£t <fcnti'5 5 0°C«J:« 
£3* HCFC^'fe^CHC 1 F;fi, *W>n<D 

M£lc£tU£2 0 0mh©SfiT«f2.., CO J; 
-3 (C7 v *fk^W©WBfc «fc "3 , *©»Dfiaa«3b»4 0 

[0 0 3 4] Sfc, «i(OJ:-5fc:ffc^Hi©«BJf>#BifcJ: 

■PO x «y f - > 3 ^ tt ^ U - - > ^1®^ P, ©IWX 
CO <fe -3 fc, ^fBI© PFC^HFC ^a-WrStfa-tc: 

SJSJifi* 5 5 0 TCJW±fc-i*tUf «tV\ CCt 

2 n a » t «t 0 k< t ? n> s t /-^ 2 # c 0 2 1 l r a 

tcfc C O feTnJ -5lSff!l-p?S»fc: C O: fcMftsn, 
[0 0 3 5] f4fr^ *^fcffi-5 7>v*{t^ft<0» 

v o 1 %JWT©ffijR^X*S5!ia^X(tHc^#-rsSH 

^.xmmttui, co&mmc^mxz&o ccx\ m 

MfSxm&^ZO v 0 1 f&«?^fXil 
LrQ%%m^£tff&£L^frz>X*$>*), SffiffX 

[pI±L4l\, 

[0 0 3 6] S/c, »»l^fX*©7«y*<t-&«j©itfi 
af$tpi5£^n?. t©-C r -ii4i/^^ 0 'h«*rafS i: 

0. 0 1 ~ 1 0 v o 1 %<DWM£?&<Off£ii\. ff$L 

< a 0 . 0 1 - 5 v 0 1 %©IeH, <* 5(c»s l < u 

0. 0 1 ~3 v 0 1 %©«Hlcfta«t-5k:, ^iStt/9'X 
ft^V^, ^^IS^f&iJWic^lSL, 3>Fp-7U 

7- * tui' c © mm ic n s t © t-^4 t- >, 

[0 0 3 7] C©<t^(c^fg{c«-r^K«ia75'Xtf©7 

•vjRft^wa^&tfSfts, M®a^rxffi©i?^^X)g 
a, sv -mma , lv (sous) sa'fflo^xt 
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nty •ymitimisxMt mmxmtz £tic^ io 0 a 3] m^L/c^c sawta***, 7 

[0 0 3 8] Ml li^m^mmt^mn-m^L ^Xftin ■y^53-fe«lHi-ffif[:SlR/S;H©#§t) 

-^■©yXX^L&tf^ SltvSt§8rt«WH^X •y^ L >^X^/c(i^U-^yi'"xe(c43^ J>U-x 

■ 1 Olcfc*?, ^JP$&§1 1 T*3f^<0iaSST'.h^? pp7;Utn*-#'>, /vf Ko ^nn7MnA-* 

[00 3 9] nTrSofifitlWtPsnfce, Hi*"x^ ;k yv{k*uyjyRUyy{tffiMfrt>&z>lk£mm 

yvmt-e>w.fxmm-7jyi tmrn^Mm^^yz ^m^n^y^m\t^mn^^ tt-mvbz, * 

^x^* , xi#;^6^^LTStsg#§8ic^<, ass 20 ^y^'iiL *fte<oie*>6»fflSfts:7 

y^mit^mmztiz,:, ftmztirzmmtfx mm ^t^^m»T^u y<Dmm^mx^ , 

x) a, ^tiii 4 • ^T-feBj) xs*fctt^u-x>^xeft»6»fH*naiwa7-y* 

>7u yymt LrsjS§t§8©Ap&t>'ffipjfify|{c, 

tft^ftiMaiWxfll 5SMWxffi 1 5 <DV-yy°V [0 0 4 4] LSlWTftifiO^^ftr/WxoiBfiyo 

y7#~-b*mfZ££lc&t)&tfX<Dl8.ftftffi%fi5 -feXT'fi, CVD£, X/^-y *y >7?£&£^tt||3t£& 

c£#t*£s 0 zzm^xnm^mmtti&i&L, m&^z-ytt&m 

[0 0 4 0] CCfcSfcLT, «ja9*Xifi©7*y*ffc 30 S/c&lCX'y^;/ 7*£fir?* Sft, ff^/SK*^^ 

ai%CX (SfS'^ltfc (1 0 0%iS^»7) 7>«ct S»»'T!i, SHrtS, J&ft^lfcilllLfc^Bft 



co 0 4i] w^itEusmioimmn^t^ tim -^ym^m, Fvj^vf-vr&ftvffs £twx 
mm7t%%t>\ £<DKW!xm<D®mtyvm{k& zz>, £<D*.v?-yyj:mfrmm2tiz>jjxmat, 
mmmmtbrc®&z$>^x%}5£ttfxzz,« y 40 tmy^mt^mmic, mas i F^swico 

[0042] c©/<y^s*asRftr*fe«>ic, ia mi LtHSftu K«n?arift^«^»L, 
©H«©giS8s*0fi8u -73©sjts§s*^fiLT jm»ftr*ci:««^*« 0 &it, 7^ift&»ciiic 

^Sfflfc, fl!l©KJSSIKORiS»|©Atl«W., fcSl^tt iot(iCO^MLT<St^fe^^, »WXSfc 
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[0 0 4 6] fgUc^Lft, 

[^ssflaj] c tc^sg^y^ffl t, > r ^ < mrntz, [0047] 
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T*E» [MX] 
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S 1 


CaCOs-a 


40 




0.0012 


0.0005 
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CaCOs-b 


50 




0.0056 


0.0008 


0.0010 


0.001 


C a C 0 3 - c 


45 




0.0104 


0.0027 
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0.09 
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0.001 
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A 1 2 0 a- a [A10(0H>] 


60 


241 


0.0027 


<0.001 


Fe2 03 


SiO? 

U . UUDD 
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A 1 a 0 3 — c 


10 


255 
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<0.001 


Fe20a 
0.03 


Si02 
0.01 


A 1 2 0 3 - d 


5 


201 


0.28 


<0.001 


Fe203 
0.01 


SiO 2 
0.01 


C u 0 

(K<b9S2fi) 


4—10 




<0.01 


<0.01 


<0.01 


<0.05 


S n 0 2 


4—10 




<0.01 


<0.01 


<0.01 


<0.05 


V2O5 


4—10 




<0.01 


<0.01 


<0.01 


<0.05 


C r 2 0 3 

(ttfb* □ A) 


10 




<0.01 


<0.01 


0.01 




/W 1 


<0.1 




<0.001 


<0.001 


<0.001 


<0.001 


(K±) 


50 




Na*0 

0.06 
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KaO 
0.07 


Fe203 
2.13 


Sl02 

57.73 



[0048] a 1 <DRitm^mn^n^vm-^mc 

<D'mcr>l?T^»; b <m ■ C a C 0 - a ) ib^Ht 
IB« L kM 2 ~a 6 \c £(, t fttS L T 3 , : , JUS <h L 

1 a- l t^y^ x )]/ = ^-9— 

ct&U #£8Stal,TifittL;fc1£, 1 1 0°C"r*3^W 
«awaa*frl\ W^SHtLTtS&O. 8 5-2. 8m 

vumm- 2 1 ^ c ftSMss 5 5 0 "c * ft « 7 0 0 c c 



[0 0 4 9] (BtJSSMJ H 1 {Ctp L ft fe« £ |a] U^H© 

iUfvSM 1 .4KW, 5* 4 0 0 mm) £>WffJ>Wc?0 
of, F*J§16mm, fi<? 5 0 0mm©-l'>3^l/6 0 
0 l&S^iiS U S 3 1 OS) frS&SKlSgfcKiiS 
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ms^x©^! : o. 2 0 1 . m i n 

Mff#X^©7-y|S{t£t)iSH : 0. 5~3 v o I % 

tuemifxvy^imjs. ■ 3 4 3hr' 

Mlii'XOlII : 1. Om.min 

SM«'X©SK^'XM : 2 0 v 0 1 9&J-XT 

[0050] ivk, -^Mifaswij'xtfJicH 

F, S i F,S/cttCO^|±#?tt'L SlSSflD 10 
l£M© © v 5« fc Kffi & 3 Sffi ) Jf A L fc 

»a*x©efa»«f{iBi l tgsLfc, ^n^rn©-^:/ 
vyyx-Y&wyfvyyu 0,. n*, co, c 

f -r^yfco^ratftty-^rS'SrAn/cx 20 

ffiic T -9" > 7 V y f LXZtlZtlftffittfi r> fc. 

[0051] Wi2 -me (Dum^ 1 icmmLfrRfom 

*AT?*n«C a CO, - a, S^- v-T hTVl/S*"? 

&tUf A 10 a. mw^riv^-f-nyy^-xmx 

i£/^yy^~\ t&MLIto ZZlcTjV^-ftTW) 

±m&mitfmzm&Lit&Dnm& 1 . 0 1 lx, ^ 
yy¥-wt%~$izumttT'0. 05, /w^-u© 

^Kiig 2 ~£ 6 t * tl^P tl* L/clS^ff 1 ©gjSM 

a*rx^ALT*^ 1 mrmcD? ^ififta-ti©^* 
&uc 0, f -i*y<Dn&iJxitnc-ttlr&w& ( v 0 

1 % ) "c'^L/co 
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fi) x 1 0 0 (%) 

Co 0 5 2] (JlSgffiJ 1 - 3 ) Bj&MVTA'S.i-tBm 
fjjVy^Lmt&itftm. 2 Ictt, Lfc<fc -5 fcg*.;fcJKJSSiJ 
ICOI^T, CF«cO$WBgJS*fTofc, 77b5-f£LT 
TY^rtr)- (JMTAI2OJ a£l&?) ■£}]} 

A (WTCaCO.-ai:^) fcffl^fc, Sfc, Rj£ 
SKfi 6 5 0 °C — 3^*: L, ttjRBKtt 3 . 5 v o 1 %tc 

&feWMX!MI 3 Bf BBS 7-9 9 %o±©iws*« 

?n b fc :, £ e. fc m 2 fc^ l fc <t -3 1 , nffif^ij 1 <DWMfi' 

c 0 0 5 3 ] mmm 4 ~ 6 ) nmm 2 1 mmn^x 
mmbkSx&mic-D^x, ©sfiK*g*Tc f«©# 

0 0tt9 9 %£t±©$M*$** U . 7 0 0 °CXli ttftl 
S#XSM£ 5 Bf fIB S79 9. 9 % ^±(0^1®^%:^ L 

fco 

c 0 0 5 4 ] mmm 7 ) fc&momimmz 5 5 0 °c 

fre> 7 0 0X)lc^fc£Wfi|ilSiPJ6 trau#fr-cc F 
<©^aS£fTofc,, HSS*S2fe:^Lfc 0 CF<0)» 
9 9%lX_k"Z 5 <fc-.>fc;^ H»ij6icttLT^ 

c 0 0 5 5 ] mmm 8 - 9 ) ssswot/i/ 5^ «* 

^- h 7 fl 5 % 5 5 0 °C X 3 B#H8ij0c L fc fe © 
(GTFA 1: Os - b mt) t$*fcfiWttH«W2a 
tf'^MiJ 7 ^ [r] U^ff 7' C F 4 ©»»SJS^fT-j /Co fc 
/£ L , *8®0iJ 8 tc-o^ r (i/ U > X - 1 1 Zfflia L fc m & 
to^tfe j£*||Sfi L o 2 lc >S L fc 

^> ^Mij8(iHMiJ2 t(S(S'|a]«©^if^^L, ^ 

f?ij7 ttBjs, M^sfisa'S£ras«t 7 0 oxicms. 
Lxm,mtrzt)\ mwm*m$t& cy.vx&rz 

CO 0 5 6] 

cs 2] 
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